We claim: 



An unleaded gasoline fuel, suitable for 
combustion inaT^automotive engine having the following 
properties: ^^^^ 

(1) a 50% D-86 distillation point no greater 
than 215° F. (101,7° C); and^^\^ 

(2) a Reid Vapor Pressure nb->qreater than 8.0 
psi (0.54 atm) . ^^^^ 

/ 

A gasoline fuel as defined in claim l 
having an olefin content less than 10 percent by volume. 



3. A gasoline fuel as defined in claim 2 
having a 50% D-86\distillation point no greater than 
205° F. (96.1° C.) 



4, A gasoline fuel as defined in claim 3 wherein 
the 10% D-86 Distillation Point is no greater than 140° F. 
(60° C.) . 

5. A gasoline fufel afe defined in claim 3 compris- 
ing at least 65 percent by volume paraffins. 



6. A gasoline fuel a^ defined in claim 3 wherein 
the 50% D-86 distillation point\.s less than 200° F. 
(93.3° C. ) . 

7. A gasoline fuel as defined in claim 3 wherein 
the 50% D-86 distillation point is le\s than 195° F. 
(90.6° C. ) . 



8. A gasoline fuel as defined iX claim 7 wherein 
the paraffin content is greater than 75 volume percent. 
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9. A gasoline fuel as defined in claim 7 
wherein the\olefin concentration is less than 5 volume 
percent. \ 

10. A gasoline fuel as defined in claim 9 
wherein the 50% V>-86 distillation point is less than 
190° F. (87.8° cN) . 

11. A gasoline fuel as defined in claim 10 
wherein the olefin concentration is less than 2 volume 
percent. \ 

12. A gasoline fuel as defined in claim 11 
wherein the 50% D-86 distillation point is less than 
185° F. (85.0° C. ) . \ 

13. A gasoline fuiel as defined in claim 12 
wherein the olefin concentration is less than 1 volume 
percent . Ml 




14. A gasoline fuelVas defined in claim 13 
wherein the olefin concentration is less than 0.5 volume 
percent. \ 

15. A gasoline fuel as defined in claim 14 
wherein the 50% D-86 distillation p&int is greater than 
180° F. (82.2° C. ) . \ 

16. A gasoline fuel as defined in claim 15 
wherein the paraffin content is at leasts 90 volume percent. 

17. A gasoline fuel as defined \in claim 15 
wherein the olefin concentration is essent^lly zero 
volume percent. \ 
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L8. A gasoline fuel as defined in claim 17 
wherein theVresearch octane number is at least 90, the 10% 
D-86 distillation point is no greater than 135° F. 
(57.2° CO, arid the 90% D-86 distillation point is no 
greater than 315° F. (157° C). 

19. A gasoline fuel as defined in claim 3 
wherein the olefin\ content is less than 5.0. volume percent 
and the 50% D-86 Distillation Point is greater than 
180° F. (82° C. ) . 

20. A gasolene fuel as defined in claim 19 
wherein the olefin content is less than 0.5 volume percent. 

21., A gasoline\ fuel as defined in claim 19 
wherein the olefin contenA ijsTessentially zero. 

22. A gasoline fifel as defined in claim 21 
wherein the Reid Vapor Pressure is no greater than 7,5 psi 
(0.51 atm) . 

23. A gasoline fuel afe defined in claim 20 
wherein the Reid Vapor Pressure is no greater than 7.5 psi 
(0. 51 atm) . 

24. A gasoline fuel as dekined in claim 21 
wherein the Reid Vapor Pressure is noNareater than 7.0 psi 
(0.51 atm) . 



25. A gasoline fuel as defined\in claim 20 
wherein the Reid Vapor Pressure is no greater than 7.0 psi 
(0.51 atm) . 
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>6. A gasoline fuel as defined in claim 22 
wherein the\ research octane number is at least 90, the 10% 
D-86 distillation point is no greater than 135° F. 
(57,2° C.)/ and the 90% D-86 distillation point is no 
5 greater than 3^5° F. (157° C. ) . 

27. A\gasoline fuel as defined in claim 26 
wherein the aromaMcs content is at least 35 volume 
percent. 



28. A gasoline fuel as defined in claim 26 
wherein the 10% D-86 distillation Point is no greater than 
120° F. (49° C), the *0% D-86 Distillation Point is less 
than 200° F. (93° C), \nd the paraffin content is at 
5 least 85 volume percent. 



A 



29. A gasoline Mdl as defined in claim 28 
wherein the 90% D-86 distillation point is no greater than 
300° F. (149° C), and the f\el contains essentially no 
methyl tertiary butyl ether. 



30. A gasoline fuel 
wherein the olefin content is l€ 



defined in claim 1 
than 5 volume percent. 



31. A gasoline fuel as defined in claim 1 
wherein the olefin content is less than 2 volume percent. 

32. A gasoline fuel as defined in claim 1 
wherein the olefin content is less than\0.5 volume percent. 



33. A gasoline fuel as defined\in claim 1 
wherein the 50% D-86 Distillation Point is\no more than 
205° F. (96.1° C. ) . 
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\34. A gasoline fuel as defined in claim 1 
wherein thte 50% D-86 Distillation Point is no more than 
200° F. (93V 3° C. ) . 

35. \ A gasoline fuel as defined in claim 1 
wherein the 50& D-86 Distillation Point is no more than 
195° F. (90.6°V:. ) . 

36. AXgasoline fuel as defined in claim 1 
wherein the 50% DV86 Distillation Point is no more than 
190° F. (87.8° C.)\ 

37. A gasV>line fuel as defined in claim 1 
wherein the Reid VapAr Pressure is no greater than 7.5 psi 
(0.51 atm) . , \ 

38. A gasoline fuel as defined in claim 1 
wherein the Reid Vapor Rresitare is no greater than 7.0 psi 
(0.48 atm) . \ p\ 

39. A gasoline \fuel as defined in claim 1 
wherein the 50% D-86 distillation point is less than 
208° F. (97.8° C), and the\Reid Vapor Pressure is no 
greater than 8.0 psi (0.54 atm) . 

40. A gasoline fuel as defined in claim 1 
wherein the 50% D-86 distillation point is no greater than 
206° F. (96.7° C), and the olefin concentration is less 
than 1 volume percent. \ 

41. An unleaded gasolibe fuel, suitable for 
combustion in an automotive engine\ having an olefin 
content less than 3.0 volume percent and a 50% D-86 
distillation point no greater than i05° F. (96° C). 
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42. A gasoline fuel as defined in claim 41 
wherein tAe 50% D-86 Distillation Point is greater than 
180° F. (82* C.) . 

43. \ A gasoline fuel as defined in claim 39 
wherein the 50%\D-86 Distillation Point is greater than 
180° F. (82° CO\biit no greater than 200° F. (93° C.) and 
the olefin contenn is less than 1 volume percent. 

44. A gasNoline fuel as defined in claim 41 
wherein the 50% D-86 Distillation Point is greater than 
180° F. (82° C.) but nb greater than 195° F. (90.6° C). 

45. An unleaded gasoline fuel, suitable for 
combustion in an automotive engine, having a Reid Vapor 
Pressure no greater than 8V0 psi (0.54 atm) and containing 
at least 4 0 volume percent paraffins. 

46. A gasoline fuel\as defined in claim 45 
wherein the paraffin content is greater than 50 volume 
percent. 

47. A gasoline fuel as defined in claim 45 
wherein the paraffin content is greater than 65 volume 
percent. 

48. A gasoline fuel as definted in claim 45 
wherein the olefin content is less than\ 15 volume percent. 

49. A gasoline fuel as defined^ in claim 45 
wherein the olefin concentration is less tr^ian 1 volume 
percent. 

50. A gasoline fuel as defined in claim 49 
wherein the Reid Vapor Pressure is no greater Ithan 7.5 psi 
(0.51 atm) . 
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51. A gasoline fuel as defined in claim 50 
wherein the Nolefin concentration is essentially zero 
volume percent. 

52. X gasoline fuel as defined in claim 49 
wherein the Reid Vapor Pressure is no greater than 7.0 psi 
(1.48 atm) . \ 

53. A gasteline fuel as defined in claim 50 
containing at least 7^ percent by volume paraffins. 

54. An unleafied gasoline fuel, suitable for 
combustion in an automotYve A engine, having a Reid Vapor 
Pressure no greater than vi^Upsi (0.51 atm) and containing 
essentially no methyl tertialry butyl ether and less than 
15 volume percent olefins. \ 

55. A gasoline fueV as defined in claim 54 
containing less than 10 volume\ percent olefins. 

56. A gasoline fuel ass defined in claim 54 
containing less than 5 volume percent olefins, 

57. A gasoline fuel as defined in claim 54 
containing less than 2 volume percent olefins . 

58. A gasoline fuel as defined in claim 54 
containing essentially zero olefins. \ 
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\59. In a method for producing a gasoline fuel 
comprising\blending a plurality of hydrocarbon-containing 
streams together so as to produce a gasoline product 
suitable f orVombustion in an automotive spark-induced 
internal combustion engine, the improvement comprising 
adjusting the rates at which such hydrocarbon-containing 
streams are blerided so as to produce a gasoline fuel as 
defined in claim Vl. 

60. In 4 method for producing a gasoline fuel 
comprising blending >a plurality of hydrocarbon-containing 
streams together so a\ to produce a gasoline product 
suitable for combustioX in an automotive spark-induced 
internal combustion engine, the improvement comprising 
adjusting the rates at whNich such hydrocarbon-containing 
streams are blended so as Yo produce a gasoline fuel as 
defined in claim 17. \ A 

\/T 

61. In a method for producing a gasoline fuel 
comprising blending together a\ first hydrocarbon-containing 
stream boiling in the gasoline Vange of 77° F. (25° C.) to 
437° F. (225° c.) with one or moxe second hydrocarbon- 
containing streams boiling in tha gasoline range of 77° F. 
(25° C.) to 437° F. (225° C.) so \s to produce a gasoline 
product suitable for combustion in\an automotive spark- 
induced internal combustion engine Athe improvement 
comprising adjusting the rates at wh\ch such hydrocarbon- 
containing streams are blended so as fcp affect at least 
three of the properties of the first hydrocarbon stream as 
follows: \ 

(a) the 50% D-86 distillation Roint is reduced 
by at least 20° F. (11.1° C); \ 

(b) the Reid Vapor Pressure is decreased by at 
least l psi (0.07 atm.); \ 
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\(c) the olefin content is decreased by at least 
3 volume percent; 

(crjl the paraffin content is increased by at 
20 least 10 volume percent; 

(e) Vhe 10% D-86 Distillation Point is decreased 
by at least 10°\f. (5.6° C.) ; and 

(f) the aromatics content is ..increased by at 
least 10 volume percent. 

62. The taethod of claim 61 wherein at least 
three of the properties are affected as follows: 

(a) the 50%\d-86 distillation point is reduced 
by at least 40° F. (22y. 1° C); 
5 (b) the Reidwapor Pressure is decreased by at 

least 2 psi (0.14 atm.) A 

(c) the olef in\content is decreased by at least 
5 volume percent; \ A 

(d) the paraf f in\ dantent is increased by at 
10 least 20 volume percent. V 

63. In a method for combusting a gasoline fuel 
so as power an automotive engine, the improvement for 
reducing the emissions of gasedus pollutants selected from 
the group consisting of NOx, Co\ and hydrocarbons during 

5 the combustion of said fuel by combusting in said automotive 
engine the fuel of claim 1. \ 

64 . In a method for combusting a gasoline fuel 
so as power an automotive engine, the improvement for 
reducing the emissions of gaseous pollutants selected from 
the group consisting of NOx, CO, and hydrocarbons during 

5 the combustion of said fuel by combusting in said automotive 
engine the fuel of claim 17. \ 
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^5. A method for reducing air pollution compris- 
ing operating a fleet of automotive vehicles operating on 
gasoline fueK said fleet comprising at least 10 of said 
vehicles, with\the fuel of claim 41. 

66. a\ method for reducing air pollution compris- 
ing operating an Automotive vehicle containing a spark 
induced internal combustion engine over a time period of 

at least one week w\th a gasoline fuel of claim 45, 

67. A method for reducing air pollution compris- 
ing operating an automotive vehicle containing a spark 
induced internal combustYon engine for over 2 00 consecutive 
miles (322 kilometers) wiVhAi gasoline fuel of claim 54. 

\n 

68. A method for\ reducing air pollution compris- 
ing operating an automotive vehicle containing a spark 
induced internal combustion engine with a gasoline fuel of 
claim 3. \ 

69. A method for reducing air pollution compris- 
ing supplying within the limits of a city of at least 
500,000 persons a sufficient amourtt of the fuel of claim 

13 to gasoline-powered automotive engines so as to effect 
a detectable reduction in a gaseous pollutant selected 
from the group consisting of NOx, Co\ and hydrocarbons in 
air sampled in said city. \ 

70. A method as defined in claim 69 wherein the 
amount of gaseous pollutant reduction is\at least 1% in 
comparison to air sampled within said city when significant 
quantities of said fuel is not supplied to\ automotive 
vehicles in said city. \ 
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Vl. A method for reducing air pollution within 
a county having a population of at least 500,000 persons 
comprising delivering from at least 10 percent of the 
service stations within the limits of said county into 
gasoline-pcwerea automotive vehicles the fuel of claim 9, 
and combusting skid fuel in a majority of said vehicles. 

72. A method as defined in claim 71 wherein 
said percentage is at least 25%. 

73. The method of claim 71 wherein said per- 
centage is at least 50&. 

74. The method of claim 71 wherein the total 
quantity of fuel delivered from said stations over one 
week's time is at least lo\ooo,000 gallons (37,850,000 
liters) . \ /\, 

75. The method of claim 74 wherein the popula- 
tion of said county is at leasA about 2,500,000 persons. 

76. A method for reducing the levels of air 
pollution resulting at least in paVt from the combustion 
of gasoline in automotive engines, Vhe method comprising: 

(a) deriving, in an oil refinery, a gasoline 
fuel as defined in claim 17 from a whittle crude or fraction 
thereof ; \ 

(b) delivering a major portioX of said fuel to 
storage facilities supplying fuel for usk with said 
engines; \ 

(c) delivering said fuel from said storage 
facilities to fuel tanks of automotive vehicles; and 

(d) operating said automotive vehicles by 
combusting in the automotive engine thereof saVd fuel. 
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\ 77. The method of claim 76 wherein the amount of 
gasoline Vuel derived in step (a) is at least 25 percent 
of the dai\v gasoline fuel production at said refinery. 

78. \ A method for reducing the levels of air 
pollution in a\county, said air pollution resulting at 
least in part fr^pm the combustion of gasoline in automotive 
engines, the method comprising: 

(a) deriving, in one or more oil refineries, a 
gasoline fuel as defined in claim 3 from a whole crude or 
fraction thereof; \ 

(b) delivering at least some of said fuel to 
storage facilities in e*ne or more gasoline service stations 

(c) fueling, trom the total of said service 
stations, at least 1, O0o\automotive vehicles with said 
fuel from said storage f ao v ipjrties; 

(d) operating said automotive vehicles by 
combusting in the automotive engine thereof said fuel. 

79. The method of olaim 78 wherein at least 
10,000 automotive vehicles areVueled in step (c) with 
said fuel, which vehicles are subsequently operated with 
said fuel in step (d) . \ 

80. The method of claim V8 wherein said gasoline 
fuel is derived in said refinery with no additive being 
added thereto in an amount suf f icient\to substantially 
reduce the ■ emissions of NOx, CO, or hydrocarbons when 
combusted in a spark-induced, internal combustion automo- 
tive engine. \ 

l 
i 
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81. The composition of claim 1 which reduces 
the total asiount of CO, NOx, and hydrocarbons by at least 
20% in comparison to fuel A/0 AVE in Table 2 when combusted 
in the same engineNunder the same conditions. 



m 



82. The composition of claim 1 which reduces 
the total amount of any of COxNOx, and hydrocarbons by at 
least 10% in comparison to fuel ff/vO AVE in Table 2 when 
combusted in the same engine under th^same conditions. 
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